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f# -5 cfc 5 t Z T -5 > X r- A "C * o T . 

s-^^x h • uy\dzL— 9\zmmttrt<z>n, fg^sn 
*x h • u>¥;L-?fr£>fflm7y7?^<n> miBry 

■7*lz£.Q*$iMm2t\tt^7l"t izttTZr-? ■ 7 

127 U-f <£> 1 ^Jffl * Wt" -5 lfflE7 ^ 7 * (=£8 $ tl 
■5. x7fA. 

[If*ii2] ttB7^7'*K:.fcO*3lMflW^*ifflEe 

Cts?^3« 3 ] *rEE*£«7U"f o i**i»s*rr*7 

^7:y-£I8S'J-f*§aS'l^£. £f£S-E1ggjB7U'f KE 
tft-fS. fS#JRlESW)->X-rA. 

-5. lEfS<£>->X-rA. 

[^IS5] ft«i<*Xh • u>zn.-?\z§amtfv*> 
n. Jt^$n^7U"f ro2^iws:*-rs. *g&<3 2;fc 
7^7^*^. fts7u-r ***w»r 57yy^*< 

«fflT*B<c«d. 2 3fc75r/**«*rE»J£7l"f **« 
IS*3S1I2K©^Xt-A. 
[IS*JS6] fg^7U-f <T> \'JkPM^^^>7^^9. 
&C/2^$1®Sr*-r-57y7'^*i. • n> 

<S:*3t5Wr-5mi<7D7^y^. KlIU 2 ©7 U-f 

&ffimmzmm-r : s>&2z>7y-7? : £:mi,. &2<n*x 

h • 3 > fcTi-^riifliEfl 1 ©7 K $SI*fl«)«C$i|Wr 
^3 <D7if7i?. M^Cfflia^ 2©7U-f **3t€©l» 
•TSm4<7)7yy> T *Wr-5. IS*Jii6i2«<Z>->XT- 
A. 

8 ] SB 1 <D7*f-f9tm 1C7HC1 &ffi 
fP. 3£t£fC^>2 ©7 U"f © 2 #C$W£^rL. ^2CD7y 
7*#lfflB*2©7M'©13WIOTI. ifctf KttE* 1 © 
7K <D2'AfflW&ftTZ. **R5EtRO->XT-A. 
[»*JH9] »EJBlftEWfS2©7^7*a«m-©*M8 
*X h • ri^Ka— ^CrtSE"*"*. BI*«8EiCyX 

ti-sx-^Sr^iar-sRA i Dfflw&mmmzmfc7? 
cw*js 1 1] f}ie7^>'Ji«ffisft^ssAi'> 

^7z-Xt*5. iSJfcJHlEtcOv'X^A. 



CMFJftJSl 2] «fe<OE168«7lH'±<0tt*t<O#X h 
. a>ea-?tf)f-5'$7i'tXt5MTSoT, 

a) '>&< <ht> 1 ^©7^75'^§« h • 3 >fcTi — 
flzmmtflfZXr-yT't. 

b) 7y7'> 7 &!BtSgB7Uf(C 13fc*!W«ll<»:LTH 
aMtt^.X^-yT'i:. 

c ) ^T<73M!B7yy> 7 Pn1T-ilfit§i:^^Mil^tt^ 
X^-y7£. d) jffi£*XMcKatt«-SttS7^7* 
Kx-* • 7?-fcXg#£2lfrf SX^-yT'.i. 

e) s^x-^Tj^yy^tcko^fflP^ti-sgfifeie 

•y7i. 

f) 7^7>'lC«fcO*5lE©IP^n^i5tSSS7>'f PllZ 

5Xf77*i. 
CIS*3S13] g) 7> y y>'*iete^(E7U'f <D2XM 

mmmt L-ciciattn* x-f-y 

h) th&W&mm.7V^**mm-$-*7 

^teft^^fw-rsx^ y 

i) IS1ft^B7U'fcoi^:SHP&^r-ri7y7'> T 7i^ffl 
^FfiB/5:«^. ffflEE«&K7 H© 2 *M»«»T -5 81 
E7y7*£S8Et6£B7 \s4<r>MW&mii UTffiffi 

Sr^tf. St#JR 1 2 iB«<3yjft, 

E*gB7KSttF*7 h"7— ^flsn>t!a.— ^ • > 
X^AKiJ^T. &*Xh • 3>ea-^A<7^ • 
*-H**U fJE7yy>» • *-K*<fflEiS«^H7 
K ^^JtE^IWb. ffiTES'X5 i Art<0±T<DttrS7y7 

^ay^A-CfeoT. 

«»:<7)MEE1S^a7 U-f -tKEtg 3 t 1 "- ^ izttt 
-5^TWflflE*:X h • 3 >fcTo.— ^C7?tX*fi«t 

n>fcT J .->'SiWL^7 , n ; 7'7A • n-Hfg* 

-5 n > tf 3.->»ffiffl^«Efr i . 
*:X h • l>\i3.-5\ZW&ViVZ>nZ>7V-79 • *- 
Y-ifl^T—Z - 7^-fcXS*S:§M-r-5 3>bri — 
LnTtlT'Dy^A • 3- H^St. 

17 U-f rtirEtft^nTt^^S^saJSIT* n > e a. 
-^S?ab"I^7n^7A • 7?-ff\z 
«fc 0 *3feSHf $nSE1S^H7 U-f l*5CE«$tlTt^«C 

s»^^®i;t. ffiEgjfc-^-^fcW-r^iWEEtege 
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W £ § I £ $f <* £ t £ ffi ( 3 f 5 n > M a. - * ft L "I SI 

[^©PSffl&iaBJ!] 
[0 0 0 1] 

© iBts -> x t- a t im-r 3 . 

[0 0 0 2] 

X£*lt#5«k-51;:. ISSc©#:Xh ' ->XxAA<«3a:<OlB 
t6 x X 7- A © * 3 © ^- ; 1/ £ 7 ? ir X T £ -5 £ t £ 

BrtBttttT*— ^**«Mn£-tt*. *XhffiTf£3SI 
ft«rjME#3*l. v-7.7-A£fMtttSC0*X r-©ttSit*> 

[ooo3] iet6->7.^Ai;§aig^n-57 ; -^co"i«i4 

©&«!«, RAID (Redundant Array of Independent 
Disks) mm*W.?>-&tSZ fV&Z. RAIDSM 
itM&mt. IHtS^E^-CttiESlT^-S). RAID- 
©U"^;U#t. Patterson<=>C<fc5"A Case for Redundant 
Array of Inexpensive Disks (RAID) \ proceedings 
of the 1988 ACM SIGM0ND Conference on Management o 
f Data. Chicago, Illinois. lune, I988lci£^£*vr 
MCRAIDyXfAll RA I DIHiStt 
Zf-\Z7U^ £LTffif£Sn3«$C©ae«:£K£^*. & 

Xl2tgge (DASD) &<*:€:^ty. ^ttAUT-W 

u-r co-gsiLTistesns. raid^oth 
Dtcigox h^-f ysnsTK £jrr. raidi^ 

X x A -Cte7Lfi«§I ©£©(::, S5DASD^6fl)f- 
^^2C0DASD±lC5 7-^tl2.. RAID57- 
*x?x*T«, MSA'Dt^ -tV 
tfCfcO. RA I D^-^U— v'a >co®)^R^SfStt* ? 

isii^na. £©ft^Uxw -f-f^^it 7K± 

©SxVX^KigOit&gWtcX h7-f7£n. t£t>T. 
t'COx^X^fcTU-f^CO/^'Jx-f JB 
OD (just a bunch of disks) IZMft* Xl-y'f k!> 



^fc^TLStt^^te^DASDCDZ^-f £fg-f. R 
A I DO. RAID1. RA I D32&1/RA I D5©§ 
U^^^ftillCittibTiOffiiiSfens. ^©^ 
U—->3 ytfWtE-fZ, 0iJ;U£RA I D5(t f-9\Z 
ft?ZlE1?;\Z&%i:Z>m&f7 ?-fc:X£g:rt5:>XxAtC 

[0 0 0 4] HIC. ?etg->XxA^ttiU*V-yx3.$ 

<h#3£Lt>. £^-ete. *»fSt£*v;/->3.©g«t> 
gEfc)"e&9. £©*+y->at~«tr&*tlfcx— 
f^^J • T^-fcXMtffCTM Xi^g*^©^— :?©* 

[0 0 0 5] x— ^ • 7i'tXl:;Ht5ttffiStfiStr»"I 

•5 fc©© JlSAX $tl«-r -5 C <fc b 
[0 0 0 6] *g&©*X bW&fk<»zl>£3L-9 • ->x 

^ a 4 t i7 -tr x-r -s d i * ^iim c-r s se* cD^ft^-c 

«. «h-7^-*-K. 7f h#— F • 5r*X 

[0 0 0 7] «&©#X h*<«&©3E«£jfi7l<"f £7 
^-trX-T5)C:<i:*oifilCT-5«t^t". ^•yh^-i'aM 
>tf 3 .-^fB16v'X^A«lfigcDSe3fe^i*<. 0 1 
Rtf0 2 C^^tlS. 0 1 tt«»©*X h • ->XxA 1 
0 *tf5->^fiSft. #*X f- • vXxAte. V s 
4 7*9 ' 7K 1 2 •^O-ttl-^ftO-f >?7i- X 1 1 
£=rr*. • ->X7-Att, SO^C^-y 1 

3ROt^-y h"7 — ^ • 77^^ • v'XT-AfcaDTffifl 
■T-5. • 77-f Jl" ->Xf AC 

+)■> • ^nv'XT-AXttaxSS^SflS^y h 
■7-/7 . 7 7 -f;p • ->XrZ» (NFS) A^*. 
X F^S?S:-5*X h • ->X-rAC8M3c3n. -5-©*X h 

tt-9 • 79-tXE*&*y Y"7-t> - lr-/t«:a 
UT, ?&3&tiS.2tlZ>7l>"f &Mm-rzfc7> htz& 

^^P^co^ffl^ccoaco^U— >3 >\z\ZTM9)-C& 
0. f^toOir*xhW©ffi©aaoaerofc»K:^fii: 

xic^LTsa^^n*^. 

[0 0 0 8] a 2 «. 8'1* ©ftl^^EtrTv-X^A 1 5 
*^&©*X M 6 K<fc0 7^-fcX"5Tffifc>'X-rA£5; 
T. ai8I^->^f4i 5tt. c©iry->XT-Atc 
SgcStl'STW'f 1 8Rt^l 9©fc«6©*lffll*llfi8*S« 
cn^©«ffilCtt. RAID©/tiJf-fR^h 

+ r y *X h 1 6 \z&mffl 

WSH^ai^T, x— ^^©Z^-kXSrWT^. *Xh 
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3>ea-*©ftC«IIHa<*»3. It 7 ->X 5" A CI J: 9 iff! 
n^ee*ft^iT-tt. *Xl»J&«-Wl&#«>DASD-fcvh 

7«7 h#- Htt*ttKti<&jtiac!>«?lBlB.. «». JW< 
yy->*>y*S*l/, 3 X h£t£Jia£-t»\ 

• [0 0 0 9] 
[0 0 10] 

^xMcfiffi-r* 

•5. 

[0 0 1 l] ftffitt817l/'f±ff)r-^^ ffi«<o* 
xh • a>ta-^i:i07i'tx*tif5«fc5C, 18 
&<D*X h • Z3>fcTa.— ^©f J -^Sr«&WlE<SSS7 

* • a— K#*«fflsn. a-7y7"^tt, *t^$nfci2it 

(f§£8$£) #t#S?&. *X h • n>tfi-^ 

(^-CHfT^n-577''jy-->3 > • ^o^7i>t7yy 
^t©HC. «h • TZrVt—isa > • -f >^7x- 
X 77 r 'jy->'3 > • yny?ACJ:0. 

*X h • 7!7»J*— S'g > • -f >:?7x-X££iUTlS! 
\<D7^9\z. ^<B»l©7y7 > $'K:«fcD***d«£ 

nnc^iBffiSB7 u-f KRttsnsx— 

I7l"fS**89t57y7i'l:ei*n5. 

[o o i 2] #®&sg&-m. &*x h • 3>fc!i-^ 
tag®. ioa±owo^7i-7. Reflate l& 

I DO. RAID1. RAID3SfcttRAID5!Si* 
©RA I DfllttAC. 15K±07Ktlt«)«Sft 
S. ffi*eftj&e:l3fr>T. &7U-1*ttlt?cD7^7'^K 
iOJIiJft, f«57KM04T07^t^©7 



|^— -7— ^<£>*g&<£>=i fcT— £*ggcC>^-*- y yal: 

[0013] $? jgftjg«-ete. H{rsies^@7 u-f cd 

7^II-f>^7i-7H 22:7 

[0 0 14] *^Bj©SWtt. «S:w*xh^«S:<757 

^A^ti^-rsCtTS*. ^'J7;P • Xh-Uyv* • 
7— ^-t-^-^-v (SSA: Serial Storage Architectur 
e) <D)V—-?' hJtfDv^fflt^Sft&a*. 12 8©^ 

[0 0 15] Wh - 7^7? ♦ *- H«. /t-v^-;u 
A'XiS&ttSr^U £<DCl<fctt£ffi-1?J:9Xy-— 57 

;Ptt8?ftSg££#rr*. s SA-f >^7x-xciioA., 

77-fA'9 l t**"f>i , 7i-X. FC-AL (Fi 
ber Channel-Arbitrated Loop) t>. SCSI 2fti:0 

[0 0 16] 

--> 3 >05^S5H©iaa«iM*^-r. S*X h • n> 
7^«ra i DMwmm. ioet±©^.gp-f 

x-X. aeUfCSitbLS.^*ii*.+ A'-y>'3.«r-&tr. *: 
X h • n>trjL-*te. 7V X? • K5-f7©7K© 
ftS?*-^^*-^. yVX*; K7-f7ttRAID 
0, RAID1, RAID3$fcttRAID5. 
J BOD&i:© 10H±©7H lC*fi£Sn-5. 

T. #7U-f«l^>W7^^tr«fc0*liB^n. 7K 

^<D^T<737i'-feX^-€-ro7y7'^*ajaT-l>. 

ttt. |^&$»C^Wty y7T*AU5^MSrK:,i;*jtSE 

a tf— CO * V y -> a. trffitSf S C L \Z «fc i 3 t - 
U-^XHSSrimS-rs. #7l/-flil 7y7'^(CJ:oT 
<DfrfflW£t\Z><D-?, $>%>7\>"iV>PM7?-f9V3\-<r> 

7^7J'^?.%isn5t©7H tc*t-rss*tt. e 
tdtcWffli7y^{cs!Si&«$n^^n«/«£^-r. 

©1117^^^71^^ £7?t7U *§jg£38{f7C 
U^xx^CjgflI-r-5. 7^2 2li, 7^ir 

-cx^Kwamwftuc. 7y7 , ^ng©am*^itg^-r'£' 
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[0017] *X h • yXfACiiLT, IBM AIX* 
^U— t-W >y • z/^T-U^iWri-t -5IBM Rise System/ 

6000T ->>**»tf sn*. ait*icttHtt<o*< oteo 

COO 18] H3Rtf04£#!SL,"C. * x I* l**?? 

tittiHfli C/D-;/:7 2 4) . *XMIJl/OS** 
Tyy^A^ff-T^) C/Oy*2 5) . jyy^AH 
Uy^hU^Sb. 7K2i7^Bi:J:!)aa 

an**: (^o-y^26) . fsmTzry? 

7) . 7^y^B«-e-W+^-y->iSr^L. i&gJCfS: 
CTx-fXJ^T^-fcX-f -5Cl<hlCj;9. I/OM#£ 

^y^AfCjISI-rs (^o-yi7 2 8) . 7y^AttH 

^ajstifcx-^^x h • ^^utcaetSL. i/og 

"f -5. 

[0 0 19] 77>'7f K StflafH^Ktt 

^£(±<Z>3£?iJAX. iE3aj;l/-7\ £7tte*JiJX-T 

J?fttl/TS SACKS LTidi'^tl***. ftflcDT- 

[0 0 2 0] SSABANSI (American National St 
andard Institute : dJ: 0 B83S£nT ^ 

-5. X3T10. 1 . S S Ate. fttCx-fX? • H^-t* 
7~—~7 • CD-ROM. ytF^^zf. 7 

£. >3 > • if— A* (#X h • yXrA) 

5: ore ts-tf y -> x r- a ic &*rr 5 * k « «■ * ti m. m 

-f>^7i-Xta55. Sltl:BSSA7-*fi'f 

S A<7>f£8B(COl^Tte, "Information Technology - Se 
rial Storage Architecture - Transport Layer 1 (SSA 
-TL1) .ANSI X3T10. 1/0989D". "Information Technolog 
y - Serial Storage Architecture - Physical 1 (SSA- 
PH1) , ANSI X3T10. 1/xxxD". RtT Information Technol 
ogy - Serial Storage Architecture - SCSI-2 Protoco 
1 (SSA-S2P) .ANSI X3T10. l/U21D*<£#8g£ftfcH. 
[0 0 2 1] U>?$fctt/Ull T-**m&ts.£v> 

#SfIAX±Ti£?iJ{fc£ns. W.P\a*9 *ttffi?if. %L 
^16] (t2l) I§**T5. (xVX* • 7l"<\zm 



g2«/u^ffl$n^5. SSAI1 £2fijlff£*§ 

[0 0 2 2] SSAti. ltt3aj»;:gM*SnSfflia£ll£7' 
KI/XflSt5SCS I (small computer system inte 
rface) tfc*g<£>!£ll®£&ffl-r£. Ctl^CSCS I ft 

at*. ssA^itttcv-y^n^. -r&fc*i. s 

fgg@7yj^r— ->3>ffl<7DSCS I -2 fruits. H 
7>X#-HJiiUTfSffl$n#5.. SSA±OSCS 

i-2«. scs im&\z&^xigm2n2>*;e>£m®L 

OTHUXii^fS. SCSIS»TH -T-> 
[0 0 2 3] *gB#©g*S S A** b*7—i?t&. 

h^ia^fsics^^ns*-^- h • *x h • 7y 

CffiJHSft* 4 ^-f 4 7-f>tt. 
■7-f^-X • 7-f>tB73 (2tft) Rtf^X/^ XX • 
7-f>A?3 (Sfl) £"£tr. "#-h*tt. >J>* (121 
«AXRG<l£<IAX) <Z> lig£-!J-#-h-r-5/V- 

[0 0 2 4] S SAK*5tt-5#- htt. 2O<£>2 0.*# 
Af r-/tJ»CD«S*B^ir^fTT4Clt75<T#. — 
>A'^>F-Cflfi^«T'> r- AS 7"^ 

tHHiosfcttE^ffMHiot3<es$n^*^e-c**. s 

SAra7;P-#-h-7-Htt. 8 0 *#A-f h/fl> 
[0 0 2 5] y— Ktt. l-3Sk±<DJg.m#— 
/-Ktt-5-<Ol#*W«e*fett^X^»CfflSTi«8te* 

wt5. -f— ^x-^tt, nfTsns&gro&^x 

^. M^»c3fS05'Xi'*l^fTT5^-y-y h**s-r 

[0 0 2 6] SSA^yh7-^l*J«)2^ 

©IPA'-fh, g^c6A*-f hOTKUX. SA12 8/H 
h<©x— ^. RtJf4 A-f KOI5- .&tti£-&tr»lf£:7* 
-Tyl^Sfn. /— Htt7l — A^xp-hTBlt?^ 

S SA7"P h=UM2ttS|c&:%¥£fllV> 



(6) 
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[0 0 2 7] SSAtt. XHJ>7\ ^-yS.tfX-f -y 

h* (JUj2=gB$fcte*X h) ««t#-hSnftS. tttt 
&X-f y^lWTtt. /- F©3»Wfc**fttt2 0 0 

y-K^CfWAXSHFBIU *-y h-7-i7Sr 1 Iff Br© 

[0 0 2 8] y- h^x-f KPelTlgaS 
n. S S A*y h7-i7±T±2«a{f SfifttS. / 
-F«. 01*.tfx<<X* • 7?-feX&<i:<D«fig£llfrf 

-tf^-> 3 >*7u-a^s:t. *-y h«7— *±K»flrr 

X y cm y o -y ? S * fiKT * . 

[0 0 2 9] 0 5tt7y7'? •*—]*• A-K-7I7® 
^Dv^aSit. 7^'y5'ti-7'ri70yo-t:-ylJ-3 0 
£WU dtlttT-f ^P^n-t-y-tJ- • /U3 2^L 
T. RAM 3 3 . ^ttRAM3 4. RI^ROM^- 

hX ^777*3 5(cS^^tl-5. RAM 3 3 tt. 

3-h*K.tf8§ffii7n -yy mex-^ommizm^zn 

■5) v-f ynyn-fe-y+l- • 7U y ^3 6te. t 

-fi7D-7*n-fe-y-tJ-3 0£o— ■ AX 3 7<£:frLT. 
^F»%14=^Vy>'3.3 8S^tiiL^-vy->a.4 OCft 
XORA-H7i74 2t$fc. RAIDAU 
!H?£!SfT-r-5fca&Kg#;*n.5. *X h • 7'J v 
V-f y n^r^PSfctePC I AX 4 5&<k* 

VjLT^o&m&mm-r*. 2^ossAfa7;i'-# 

-h-fy7*4 6R^4 7mL. -7jttffi<07y"y 

2t&^fflTifc£. S7 , D 7 i'li8iHOASIC (T^U 
y- -> 3 >^«-ro*«[Hlg§) T*0#-5. XORfiSlg 
tt, ittlt+tyi'ilfflgit IAS I C±i:^$ 

[0 0 3 0] 06te#^J!£5l§|-r5;t:#(C, zfrXhS. 

•yi7ia**-r. *X h • ■>7fA(i't , ^i&ii--y h 
(CPU) . RtfUff+tV^ hfx7*< 

I2te*tl-5RAM (E^-ti-r) £*TT*. 77'jy- > 
a > • 7*n^7A 5 6 ttR AM«T*fTSn. 77<^ 
• xXrA5 7tC. $fctt^L'-r^>y-->XfA 
6 S*fetxm&?n< X • h*7-f A*5 8(Z. I/OS 
#£±firrs. f /HX • K7<A'tt, af<U'— > 



AX6 2. S.6<. 7^7*^ • 7J- K'MOy- h^x-f 6 

[0 0 3 1] 7^ • *— K6 4«SlicDT-f Vu-J 
D-fe-y-tJ-RtfffiSWRAMSrWU RAMJiUffWH 
K. *^S^tSV7 h^i7S^tf (7^1^ 
OT/N— Kyx7©3#ffl»C^^TteS5£#i&) . 7^7* 

^•*-Htt. tWx- 1*7^ Atk^-r-sy-ho 

i-f6 6. ti;t:4 : t 7 yaKMSi 6 8 St^ R A I D 

uwmmi o £»as-r*v 7 H9i7 • ax 6 7£*-r 

*. • * - H 6 4 BIKUi^X h U 7 2 «* 

U Cin«*^<757^y^ • *— HKJ:0ttllStl* 
IfitggScOTK. 3£OfC<ao5T^y^ • *-H*7>b 
TT^-feXnTtg^TK V7h9i7-rt 
7>tty-h7i-f 7 4£:&*ri§U y-h-7x'f7 4« 
0?7i-X'fy7"SH;T. 1107^ • 

-CX 57 • 1" >y 7x— X 7 Ste^-fXy - 7K77t 

[0 0 3 2] 7K^fi9»i^tt*lt^-r*fc*<C, €-7 
U-f ttl&Rtf2:& (A-y^T-yy) aWT^Sg 

tXt5g*a. SWfCtf r • y- • KT • U 7 5 
t:7 • y— • fcT7 • 'J >y 7 5£jSDTg#7c7y7*y 
[0 0 3 3] l^fflifiicTtt. fiS«f^X?-7K 

wm— <os SAx-^xy -7H- ji— -f±\zMt£.-?z> 

17^*5, S57K«)l»7? , 7n 
*0. ffJC0TKO2^:«iIWT^y^-e ; t>»5. 0 7* 
^SSTSi. §*Xh8 075M8 5ttl^7W • 
H 8 675119 1 £WU ^©7^7i , -*-F 
te^xy • 7H 9 275M9 7(0 1*$fc«2*7^ 

Xh^ffl5MSni5. §7^xy • 7K 9 2 Till 

^2^ryy^*^-rs. t^ai (8 

6) «. f-<Xi"7KA (9 2) <73 
*0. T^WXi' • 7W B (9 3) ©2*7^-Ct 
£•5. 7^7?A2 (8 7) tt. x-fX^-7KB 
(9 3) O 1 ^$fl®^S-e^ 0 . f-fX^-7KA 
(9 2) ©2 5>:7y7^Tt)fe5. 7^ttiTSS 
A;P-y9 8 SIUtflEltttSn*. f>f^J'-7l' 
-f A&tf-r-C Xi^ • 7KBftt*CT^X? • 7K*f 
«. S SAfA-f X • JU— y9 9*jii;Ta»!$n-5. 

l^ryy^^Ti'^-fy^, i/os^iii^ 



(7) 
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X;7 • 7K*7?txn^i^'trf5. 

[0 0 3 4] i/7fMi. &*X h • 3 >tfi — ;?r*J<7) 
ISI5cWT^7'^, 3£6<irJU-7'Sfe«T ; i7;l' • X-f 
eP&i'^fgSS^K^ttSAX^t^chtCcfcO. 1 

s A)\s-7zmm-?z>&~*tm&v>ffif&z*'$~* &797 

10H 20©fa7;l''#-hSSAy 
-K112. 1 l 3**tr. -#©/-K 1 1 2tt. * 

mm<Dtzisb\z<n?f.mm2tLZ>* toy-Hi nn x 
m x • ;p-7 i i 6 fctas-r-s 2 ^ 7<r>— 

Z.<D)\,-7\3.\K7?79li2'&.7tr79fll<nmto 

[0 0 3 5] @8$#It5t. 7y^Att7Kl 
roi^MfflSfU 7y^Dtt7K102*ifJ 
#U 7^7* Bte7W 2 (732 U 7^7 

9C\Z7l"< 2<niX.mWtt1r%. *XMCi07 

Kii:»bx4^sti5i/ossn ryy^Afc 

ffiSSSfrSn*. 7979AifAiZZ\tl^i:y : ^7.9U 
fflL/Sj£30V>Ff::&&-f£. *XhllCck0 7U 

-f 2fc«LT5fefigsn-5 i/os*n 7y^Bau; 

U>^2S^LT. 7^7*CCf2fT£*l*. 7^ 
W*K:. JtsX h 2lCi0 7U-f 2(w»LT±fi£ 

snsi/os^n 7^:/*cfctt&5gf?£n£. 7 
y 7 * c \tx.iz c: n <=> £ w x * wim t > 

FK**W*. *Xh2l:J;07Hll:»l/Tt^ 
*l£ I /OgjRtt. 7y^DSt;'J>^4S^l,T. 
7^y^AC^ff$n.5. 7^Att*CCn6.4f 
^X^^ttJb/Sii*n^>H»c^tft-ra. 0^<Ofi9J-C 
«. 5VX*tt#«A'J^£*rr£>7 + P {7^-9 

- r-<Z.9t 1 /1'Jf-f •f-<Xi') #*EK&<i:CX 20 
CRAID57Hil,T«asn5. ^-fX^ttSt^ 

[0 0 3 6] ttfcOfC. f^^9)!i'8^CRA I D 1 7 

a. Sft(071/'fi4<K-f/W X • )V-7fo\zft 

&-?2>®£. 7979&17V"<<» l'Amm79/9t. 

«*.«. 7979 Aii7 979V t. 
<D?H(D7 : /^ 7, - )U—-/i^iZ, 2 + P RAID 

5 7u-r#8^sn*Ji£. 7^y^A«. mi»3 + 

P RAID57HSMt5±*K7-f^'^l'- 
712 0©1*H«. tt)t|:»2ro3 + P RAID5 
7 K Sr^f -5T# h'7-f7- SOP- 7 122C2* 



Siffi^Wf £>. 7^7'^D«T^^^-7 p l 2 2 

OUiffl. MtfKi^iM'— 7l 2 0cO2^SJl3$:W 
Sfc. *Xhtt3dEiiC7y7'^l:ftl.Ct 

[0 0 3 7] &57979&90> (Sfcl*) fit. * 
©zf-'SU— ->a >tt2-*7^:73M;:J: 0 51*****1*. 
6£oT. *XHS&S*£bT, -?-CDSilro7y7"^$:iSD 
T. ttf<07K S7^-trX-r-5^i3& < T€-5. 

[0 0 3 8] $>Z>79/9tt90>-?Z>£.> ^^797 
^±T'iifT c P<OS>6i$'5jSfll I /Og##. ^«7c7y 
79 • ts — FftWS S Ay-hOi-f H<fc 9. 17-^ 
7£*l<i>. h7>1f?->a >£*Bi£L*: ; E:> J a.-;W;i. 
2^7^J)^')>Lfc7K £3I**I^£:C££I3 

[0 0 3 9] SSA7H I'XJtJt&flgfi, *X h • 
7£S*1 2 8 7y7^tC*TJ£!g^rtET»5. 
7y7'^*^-r-5i:. ;P-^3?S«4ff«IB 
!61Sg<i:&*. &-<fft<=>. *X h • ;U-7#«£:£T© I 
/OI«CJ:0«t$n5*^Ti65. Jp^WCS*<D 

2X2 0. -T&fc>*> 4 0*#A-f \~/&<D£ 2 fi<fc& 
•5. TOtt?*? HO yi^lHlg-rSfci&K. SSA7l^ 
-AttJh-7"roi >J>*£fcttl /-HeaUTSKJft 
j£$*lTHft£&^. &iaU2*#&*Jt$S#l**l<0« 

*gi/o?s«<|gtt8 o*#a*-t h/fjor^o. *— 

S AX-f y^JC«kOB«4-r-5CltCJ;0. £0XtrtMt 
[0 0 4 0] B8l:SSn4Mtlt 4S0D17y^" 
tt#. {•©*-KJ:0RAIDy7h , >i7l:<{:Offli 

s Ay- h^x-f UTigKfg^sna. ■ s s ay- 

h V x -f tt. -" a tH-rfi-SR57 ^ 7* S7HU7 

[0 0 4 1] 7K O-gBfCffi^-r^Sx-f X^*< « 

«7y7^fcfdSTe.ti5. dtitt-eo^^x^oiJJ: 
7y7^<hUTKia$n5>. &f-fx?n 2^79 
•/9tirt&m-rz)\'-7n\zmfrt\z. &7?/9\ts 

$n. @*<Oi^iJ^<hLTJ!/«c£ns. 7 u-r 
n-5i:#, T J WX^tt-?-07U'-1' : &±figT-5^:i«)K:ffiffl 
*t!57y75'^y-H#^^. e»WK"T-$rf*W3 
T^-eX^ttSir. 7ft<Dl&(D79/9(0; — 

l^-f <nn~j97v7' 7&79-C&Q, 2X7979 1. 
LT#iSStl-5. ii«<D^U'-->3 >t?tt. 1*7^ 
7^tt. 7 K ftOr-f ^ i' SlWWtS R A I D3- H 



(8) 
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2^7y^^ttl^7yy^<73^'<U->'3 > 

CO 0 4 2] • 7J-niU:xXbU£-&^ 

^ntJV7 hfi7 • /\'XS3>LT7^-feX*]Wj:4 J 5tl 

-5.^9 £#Brr£ £. 7-?-?? • 'J X h 1 3 0 F*1<Z>3- 
x>h'Jtt/-HS^l 3 1 Sr^tf. 

[0 0 4 3] 7K • UX h 1 3.3fi©&X>MJfi. 
•e©7KSifi*liLT^57^7'? (I&£7c:te2 
'A7y??) O'&m I D 1 3 4. h'S^t 13 5 

Sii^corc^tr. 7K **—-?>-tz>it#>\zmmT 

Z>. MM I Dte. X" • XW-;PH 1 3 7&tfSiH# 
^ 1 3 8 :$"f X" • MliRAI 

DU^O. 1, 3itli5/it'©. 7H t^-fX* 
fcJTT*. jgaS#^te. 7K!i«i62$n5i:tl:|ilS 

[0 044] SDASDttMl^n- H 1 4 0 £K1g 

u untti7K^«sE$n5i:fc4fSsn5. m 

fiK^n-FttgiKI Dl 4 1, 7K • i\"7*—9 1 4 
2 (AU^tiX h7-f X- tM X) . 7Krt«)(i©DA 
SD©1L-S§14 3, 1*7^«/-I i 144. 
5^2*7^ • /-F145 £!E*g-r-5. 

ren-s. aufci'zi— Kttic. 7K *si«EiMPPbT 

^77^ 1 4 6 £^-tr. COX7XK*8li£a>«fc-5 fc. 1 
^Rt/2 *7^WWL'^ h U fC«fc DSISnS. 

[0 0 4 5] 7^H 7H 

<7)-g{!iCfflS-r-5€-^X^±(D 1 Jfcy- K#*t£8l£ 

RA I DXT-A^xTKjg-r. 7yy^*t^«Z5^ 

x^w 7XX*te<ifi<D7Xy 

*£fcf>X (ping) L (fi^£j£0) . -e-n^ftf^LT 

g«|07^7?WCif.<X?©7U'ffiIflSB 
£L.T§I£8§<\ mB"7i-;i"*-A (fail-ove 
r) "i:LT#RB$n-5. V vX h 11**5^ X? Sr. 
i/X-rAri^B'ltfJv'X^AiCXx— * • 
7i-* • A'tt, ifc^XX^TWt&^XX^atfe 
Wift&fr<b&mW&lzm&lstzZt&mm?ZiiZ> 56 

*-r-s. cn^fg^-rs.!:^. xx— /wnff 

±T03^^X^cDX-f yf • A (9J0§ 
A) *t. fi»l;ttfSCS l^nT>h'fcJ:»3D-y^$n 
■5. x^XitofcicS^x^c&^T&MSn. 7^ 
XXAU^XX^TteTSiK 2:0:7 XXrS'K.fcOfi^S 



*<7>^A»rao^. A'y? • *x CKScm) sn. sis 

SJNi/ty* • jfrXSn. SiSffStl*. d<£>Xn-fcX 

XX*7a«F-S:£igi£U r7*;i'HBSCi«). £T 
©Taxi's \ % K79~f9\Z-*.v hf*. 
[0 0 4 6] "7i-Jl' , rtyi' (fail-back) "tt. Wl 
2©7i- ;u • ^— A • Xa->> J v<£>iS*T&-5. ^titi 
pj7j<737XX* • *— FjWtsfllLT^****:*^ 

^a-fextt. i^7yy^*^wwtctf>^ «sn 
Tyy^tctopB^^n-s. t:>x*a<fiE5!j©«-&. 2# 

7y7"^±<7)l/yX h'JA«-?-©RA I DUflgti:. 1 
&7y7'*^<0@«£#a-f*#x-<'X?S:ji*DU * 
©7VX*a<#ftSnS^£T&5£<h£fg£TS. 2 

*7y^(*ioRAiD«fflgtii sane, mssti 

tr^ X:7 £#tr7 KS^n-Xl. *Cf^X?l 
&*7n-XT5. 7K rtco^T©^ X?**^ n— 
XStlSi:. 2^7^^101/yX HJafflr&^J;? 

2&7yX*A*:&K:7 r -*X?£#;fifcU I<fc7 

XX^rtrouv'x hue, xx— ;u • Ay? • Xa-fex 

[0 0 4 7] i'XfAOTMft?!-* • A©5E 
iSSUCA? — • ^-X$tl5«fc^C >X-r-AttS%0!" 
g##*-X>bfc£T<07Wf£?a-XU X^X 
^ • tJ— h'CDU^X hUC X- X>?>££*. 

■S. :fc{cl^7XX*±<0l'^XHJa<2;fc7XX:$'± 

cnfcJ:?), 2^7^X^-hWl^^XhUtt7 

ffiSLfcCiSr^T. 7i-*-t-Att. 2*7^7" 
1 ^7^7'^Wf^»I«J8A i 6a:l^ttSg^©a^S:fi6 

[0 0 4 8] f-fXi"7Klll^2^7^ 

^xi7t7yx^p B i-eu>^» t «ci^-rs«^. ^xor 

4 X? tt&m t LTP7J©7^7'^tC«k 0 7^-feXoTffi 

U>X 1 0 H««(IIT!). 7^A1 (8 6) «tt 
'J>^ 1 0 2*^6 U>i7 1 0 4$1UT. MIC7^ 
• *— HA20-T >^7x- X • f7 7"**LT, 

U>i7 1 0 3*Si;T€3l€:2lff-r-5C:<i:fC<i:0. 71/ 



(9) $#gf]¥9 -8 1 5 2 7 



-f A (9 2) (Ciff^Cli:* ? T$S. 7 ■ ii — F 
A 2^0 ftlt7^-*-KA2Cq(?) 
V7 h^x7KJ:0$aJI£*l-i>C£:};i&t,>. SSA?7 
7"«, *-y-t— vWP— ^Ote©7l/^ izti~n>y\y 

^^ffi-r-s. cratT i"(B (9 3) rt«ssAfy7" 

— -rw >y (cut-through routing) " <h LT#S3£*l 

i£f -Sfc^wffifflSnS. Sfa7)l'-#-h-y-F 
(T^^SActtx-f 7.^ • F7f*7) SSAfv 
^i:/\-Kfi7 • ^-^SrWrs. ;u-*«7 

[0 0 5 0] /VUtz/ZTA ■ /v7-*>miz&:fezn 
■5. <-->X-^ • 7y7*?tt^7 r-"7-:?£' , '7*- 
i7 (walk) " l/T. 8llS£fJSrU S/-F©X>HJ 

[0 0 5 1] f/WX • h*7-f A«. S^-^^^tf 

*xhat«iscro7y7*£*rrs«-gr. f/nx- 

«$ft*«£) . ftl^Ttt. SB57U"ft::*rUT. 
#£7 FUXJiiTf fi-7y^*^bTft#SJR 

[0 0 5 2] ^JffgttRAMOrtStt. 1^7^l: 
«fc0, 2&7y7*rt<0*»?ettRAMfit::S7-£*l 
RAIDt-^a-MCM. 2*7^-*- 
H±CS S Ay-h^i-fS^flMRAMV^--; 

[0 0 5 3] ii^^-^U— ->3 >"Ctt. i*7y7"?a 

S3ti-$2^7yy^rt{c«^b, Hgf^nsTu-r 



[0 0 5 4] l^T^^A^ii^-^^VH^ff-r* 
\'^7#-f9\% : f—9<nz\ tf-Sr2^:7^'7 , ^rt 

ZW&fr'T-Y V ya*bf-fX7l:fXf-y (destag 
e) T5tS. l*7^BSi**lS7K«*S 

7^7"^A ! f-^SfXf-vl/. AUf-f £SEfr-3~£ 
<h. l*7y7'i'(iS2<0/yt-^S2^7y7'?t: 
SUITS. 2ifc7yy^tt^lC. ^S^tfi'a 

[0 0 5 5] *j8Wtt»K»a<C«l«IK:BaUTaS^5 

[0 0 5 6] $t»tlt. ^SgBHOtteSCHLTECF 

[0 0 5 7] (1) Jg&O*;*. h • 3>tfa-^OT- 
*£*g&(DE1&£«7K±f;:Et6L. -ffi.«Wl3*^B 

• n>tfi— ^ic«ig#^6tl. fg5££*ifc7t"f ©1 
^S**"T-6. fi&07^t, m%L7?-?9Nl<D 
tf7 • y— • fcf7a«C0fc«6©7y^a«fflSS« 

©. ME7yy^fCJ:0*5(E«IW*n&^7H'Kl»-r 
5r-^ • 7i'tXS*Ai. fldl27^^®<i«Saa 
^Ut. ME7K Ol^WSWt* -5St[IB7^^ 

(2) ffli27y7 , ^CJ:0*3l€ttW^nSSf[l2EtS^B 

s^-rsis^s:. ^s^^^wicEtrrs. me 

(1) E«©->X^A. 

(3) «lEE«SH7k-f«) l*M«SWt57y^ 
S-SSS'J-r-SiaS'J^S:. SK#E(6S17l"fl:E*t 
5. ffiE (1) ES^v'X^A. 

(4) 7&~f91fii£7. h • 3 >tf a— ^tCrtaE-fS, ffi 
E (1) E«©->X^A. 

(5) S-ZrAtifcT. F • ZJ>\Z3.—9lZMi&tfmtl* J® 

ssnyi7W"fw2^$ii^*wr?), &&.<?> 2 % Ary-/ 

WE (1) E«cro->X'7 i A. 

(6) JgS7H-<0 1^«I«IS:#-r*7y^. Rtf2 

^fCrtffi-r^). WE (5) S2«W->X5=-A. 

(7) $l(0«h • 3>fcf3.— 1 <^7U"f 
*fel«-r-5miro7y7'^. t«i:H2<D7K 
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> tfjx-^jWWKS 1 L"f **tlftW«w«ffl-r 5* 3 

4 WT^:/* WE (6) teiSW^XxA. 

(8) gl(D7^^Sl ©7HO 1 JfcfWflf, aetf 
tcm2 07U"f <7>2#:i|i<I$P£WU ^2 07^^*1 
|3*2©7K©1*«W. tf>tf CliWESI 1 07K O 
2Wffl^ft5. WE (5) I2«W->Xt-A. 

o) Mfemis.^m2<DT^^ , ^^H-<DWte*x h 
• n>tri-^tcrtffi-r^. me (8) e«©->x? 

A. 

(10) RA I DSMJHctEH.' 7K«CEISn5f 

(c-^tr. me (1) letEOvXr-A, 
(1 1) l»E7^y^ae«2««t*«S SA-f >^7i 
fltrlH (1) f2«©>'X'f-A. 

(12) m&OiZ&gimTU-(±.<Dm®:<D**h • 3> 

a) '>&< 1 ^©7y^SS*X h • 3>fcfa.- 
^ »C MS Wit 5 X -y y <t » 

b) Tyy^^iatg^STK IC l^ta^BtLTH 
SttH-*7.^-y:/<h. 

d) fiia^T-M^a^iten^Ty^^-^ • 7 

? -fe X S * £ Sim T £ X x -v :/ <t . 

e) S^-^^T^'T'^C.fcO^^W^tl-SrWEia 

77t. 

f) 7y^C«kO*3l5©IWSia-5E1S^BTKrt{C 
EBSftTiA&tA-r— ^ic^f-rs^-^ • 

MEa^fflsa^acT. sdES*r-?s*t 

SfifjEEBSBT U"f ^^^-TST^y^f'SlflT 

(13) g) 7y^.*Ete^B7L"f0 2^S?iSB 

W l^fflW**-r-57^y^^ffl^F«l^«^. WEE 
IgI7K«)2*aflStt4l»iS7y7^SSKE 
tS17K<0$i|fflgitLTffifflr4^r7^<!:. £ 
^tr. WE (12) EfS<7)?ji£. 

( 1 4) *g&£>*7. h • n>fcfjL— :*;RC#t&<AEBg 
17H *-&tr^-y h9— 9it3>\£. a— ^ • >Z.7-l> 

JfU gfiET^y^ • *-Fi6WEfiM7K4 
**M«U SflE->7.^Art©±TO*5lE7^^ • * 

-HFBioafflffisa^^wrst)«)tc*3^T. ME7y 

7* • *-Hi-^C«tiffl$tl-5n>t:3.-^ • 7'ny 
5AT?feot, «»OfJEEB^BTU-f±CEB^n 



C «t 0 * ft * IWiB E««« 7 K tc E* * n 

7A-3-Hfgt. T^y^C^O^JfE^SnSE 
tSB7l/'frtCS1S^ft"C^ft^T-i'^t5T- 
* • 7^-trXS*Sr. WElflllSSlKSIUT. WE 
g^-^^rT -5 lflEEBg§B7 U"f Sr*Jfe^-r5 

7n^7i. 

(15) l£7$^/*jWSSCl»<D«^fc. 2&7y-f*tfi 
iffiE 1 *7^ K*fj£-f 5Ettil7 U"T <7)fW»£§l 

5A • =l-h-^g£-&tJ. lWE(14) E«<£>3>tf3- 

— ^ • yo^7A. 

[Hi] ssc®7u-f ic*rr-5ra&<o*7. h • 7^-feX 
CH2] «&<D7 u-n;:*rr**gssc<75*x h • 

[03] *»^©««IRtJC^-^W'— ->3 ><DSI«I© 

[04] *»«*Hat5*ft07D-ft-K*St 

[05] **WOJI?iT*T^^ • *-HOA— 
i7<07D7^B"C*5. 
[0 6] *^^£Hlf5V7l>i?i7SSf7Dy? 

[0 7] *fgfPl<0Si l cD8i££*t-:/a-y*0-r&5. 

[0 8] *%^<O^2©^J*^-r7*n'y^0t?a&S. 
[0 9] 7^rf9<T>U~J7. hUfifttfEBSBrtfcEB 
$ n-5-r— 7^S:*T0t?* 2>. 
[#^<Dift9!] 

2 0 h • n>ta- ^ 

2 2 7^7* 

2 3 «S4$3£ 

3 0 v< i7D7a-tr-y+l- 

3 2 7-f^ayntyt:/U 

3 3 RAM 

3 4 ^fS^ttRAM 

3 5 ROM7-hXh77^ 

3 6 vf^uynt-y-y-- yj-yy 

3 7 o-AJ^/a 

3 8 ^#S6tt*r -y->J. 

4 0 S?aL+Y-y->i 



(11) 
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42 XORA-K^xT 

4 4 *X h'^'Jyy 

4 5 PCI AX 

4 6, 4 7 SSAfaTJh^-h'f^y 

5 6 7^'Jir-'>3 > • ZfuifyA 
5 7 77<il^ ■ '>XfA 

5 8 r/HX • K5< A* 

6 0 ^l/-f>f>y">XfA 
6 1 -f >^7x-X 

6 2.6 7 V7 h^x7 ■ AX 

6 3, 6 6, 7 4 y-hOx-f 

6 4, 8 8, 8 9, 9 0, 9 1 7^'*-H 

6 8 

7 0 RAIDSfflgl 
7 2 

7 5 • • • U >^ 

7 6 tVX£ • >?yx. — X 

7 7, 9 4, 9 5, 9 6, 9 7 f-fX* «7K 

8 0, 8 1, 8 2, 8 3, 8 4, 8 5 
8 6 7^?A1 

8 7 7^A2 

9 2 f>f^^-7KA 
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